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ABSTRACT : 

PURPOSE: To reduce an entire area and to reduce the loss in a matching 
circuit 

by deciding the size of active elements in one or two steps excepting 
for the 

final step based on the ratio of the size for providing prescribed 
output power 

after satisfying distortion characteristics. 

CONSTITUTION: A high frequency integrated circuit 10 is provided with a 
prestage circuit 11, poststage circuit 12 and inter stage circuit 15 
composed 

of active elements such as FET. The inter stage matching circuit 15 is 
composed of a capacitor 16, capacitor 17 connected on the ground side 
and 

inductor 19 or the like. In this case, after the distortion 
characteristics 

are satisfied, output power Pi (i=l to n and n≥2) for each stage is 
made 

over Km-fold [Km=Gm/A (A is a prescribed value) corresponding to a 
ratio Gm 

between an irreducibly minimum size Wm of the active element to provide 
prescribed output power Pn ( l&le ;m≤ n-1 ) and an irreducibly minimum 
size 

W(m+1) to provide prescribed output power P(m+1) after satisfying the 
distortion characteristics of the active element in the next stage or 
over 
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( i = i- n . ns 2 ) tm^mzwmnwk 

Stfc LJt±TJ5r^!l}**^ Pm(l^mgn-1)# 

rate. JJfiWmfc. ^#a^flEi*^S^£i?S*: 
L^r±T')5fSc7)ai*«*P (m+ 1 ) tf%t>tlZ>Wi>m 
<0^$W(m+l) fc<7)it;Gmt*fLTKm = Gm/ / 

MMU f£»f8W:*# 3 Sr. Eft LfcfflA«*K« 
J&*-*jfiSHM«^*S $ fc*T LTKmfg$>M^i2fg 
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2SULh<7)«^«^$rfflV^T#g<7)ai*«*Pi 

( i = i ~n . n ^ 2 > tmn. &ra<og£iiis&tf)«t& 

zwft^&nmmmmiz&^x . 

sfcauwo i o& ^ u± 2 ^mLn&nmm^V)*: 

Fr^HJ^^Pm ( 1 3Sm^n- 1 ) tf'&t>tlZ>Wi'h 
IS^^$Wm|;«LTKmg (fflU Kmli ±1BW 

& §T'#> 9 .. m«^aJ^€*P (m+l) 

tl&&/N8tf);*;# $W (m+ 1 ) tOitGmtCttLTK 
m = Gm/A ; A(i^r^ffi) ^£{^^..1^ tWBLk 

im$.m ) <m%*mbftnmut5XTmimm& 
( i = i~n N n^2> tw'i%. ®m?)m£\B\m>m$: 

f3fS<7)tii*€^Pm ( 1 £mgn- 1 ) im^tl^Wch 

^i^wmts lx 2few±iz-t& -r t tmmt-t 

[0001] 
[0002] 

bX\ *hvTWm£T*&tHP\^<LX. 

< -T & £ b tfXibbtlX v »6 . 
[0003] i g^3r^J#i:B)raoai^«*^#S 

2fm±.<7)mmmm^x . &&<7>&j)mjj 

^(mm:X'^htz\mt>-ttz#>. mtttz&itijjmji 
iztf&t&;mm4W0wm$:m^xmz-ii vyy-jx 
fmnmm^^mfm&tffi&Lx^z,. ttz. 40 
w&isis&^attK yv-yyxtimm&xw >v 

HEmms&tt ^htzMzmgrnsmmm^^ti 

[ooo4] n7iij:yTi8<i. m%<?>&mmmw 

<r>&« mm<?>mz*k-tm&¥ffimxh h . 

[ 0 0 0 5 1 mi ti. gisg£®s&?)ffii»a>u^ 4 7" 

fir^m. CTttfm^mh^y^'X^ (field effect 
transistor ; FET ) t )%&m&®!&X 50 
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^mSIUff&lcOFE'm. ±^L3ta*^J:o 

m z ?£ t )%m®mx'h t ). mm&m&iti&fm 

tiZ>>Ym&<r)*Ws96t. Z<7)*W^76lz%:M 
Ztl&±®&C0*V'<i'?7k. ZCK^'Si/fUzm 
^LXmt^tlhX)U—^-)V8t. *T^is7 7&£ 

T/mms& 2 1 nmzmv l>ix&a v-r? ? 9 1 . <t 0 

999b *mi%inUi%t>-f. ®ft£i¥b Lx&\m 
mZ^bLX^h. 

[ 0 0 0 6 ] t ft. m8te®«v>m?cr)mmzm<-t& 
tzMz&m?*imizftm r^fmrnsm® 5 
A*mtt:im(7>mmmm®s&t:*Lx^h. msiz 

izfQ^&ms&sAtf&v^tix^h. cwmams® 

IzmWtZtl. mHzt5ft&±&m.<r)**r>*i>'97Z2^ 
lZttW\LfzM£<7)-?}<7)*^'Si/7 7 at. C-.<7)*V: 
is? 7 al,zmm-Z>*>V-*->l'&&t. mTiZ&Wh 
A vy? ?9Z 2Hzftm L1zMii<r>--}icr>4 9 
9at. 2^t,zftmZhJzo*>c7)mJj<7)*-r'*>'?7 b 

b. 2^zm\Ztvtzo-hV>m<r>4>'r7 99Kb. 

5iztmLx*wi/?m4 >y99<r>m=m^'b^ 

<X%&— UX'*W>-?7. X)V—fc-)V&i5XXf4 
9 9 m« 2HzftmiX**J*i/? 7 afcj;^ 
7b. X^-^-;P8afcJ:Uf8b. Ay799 9&& 

£V9bbix^&cr>x\ mmmfcthm^Fm^ts 
m^imtz^x^z. it:. s^@K5xi±5A{cfc 

[ 0 0 0 7 ] ±IE@7 1> J;t/H8 fc^-&iaa£0?&5 
Bit^SAti. mfglHlSSlfcmg|5I8&2tco^ttJ(t 

m : ¥*m s m=Fm**i%<%z>izib. ms^mmm 

[00 08] £tz. ®*<7)m=FlZ&£il&m%c?>£m i 

XLtobK^X^^ht. 
[0009] 
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±# < k k i K. S^HB^WJIcj&^S < k u 
[0011] 

oaj^JS^JPi (i = l~n. nS2) kffll. SSO 

§5:, SI*tt*«K:Lfc±THfS^aj*«*Pin (IS 
mS n - 1 ) *«»6*l.**<NR0fc*:S 5 WmW* LTK 
mfg (fflU Kmli ±SaWmk. tOftROttttX? 
«ffl»ttfri»feLfc±'r»rjeoffi*«*P <m + 1 > 
»6*l*fi'NR«7*&§W (m + 1 ) fcOjfcGmfcm 
TKm=Gm/A ; A«J9r56c7)ffi) £Ui£> & Uli 2 fgfil 

[00 12] 
[00 13] 

[0014] £-f . H2 £Jfl WtS«tt*»fc Wr±T 

awsasaass^ifc^awffiB* 1 ?* f etc j: *)m& 

Ufc«*. tHS*?*>*&Si4 rgy-Mgj fc LTB1 

[0015] mttt* «BRSlc«i*F*««Lfcfllli 

£J9rS<7D®P <m + 1 ) Ci&^&fcftRaattfflia 
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fto-c. waiiiBSflidw-irawR? (fet) mm 

oaj*«*flPm3W«gSn4k, ^FET^K*'- 

h«BJ±ll2CJ: l 9*ft^>ixS. 

[ 0 0 1 6 ] 0 1 (4. ^^B^-HMflMS©/^ 

mt^tlUBl 014. FET^IEiftS^t i 9*fj£ 
S*i4S»BBl lfc. Ht<FE-njswiBKR?t:J: 
9flffi£S*t6&»& 12k. mSBSS 1 1 *>JteJM y 
io t:-^y^k1tSlHlSSi2c7)A^^ye-ryxi:&-7 

vf-y^S**SBBE^B»l 5 k. ^iiti^. 0 
ltctsttS^SHISSl 214. 07i>itf08(ci>tt6& 
SEISS2(cfflSL. W^«ft^J£^ffi®^^-M(S$r 

J4. H7SJ:VH8t:t»ltStSia0»U=«3't** s . 
Sa<0tty-KB4»firoT4i0. 07fcJ:tf08£*r 

ass i £«tj£t s f e T^m-y- mbch- lt*hss0ii 
^mraiHiK i i f ET<my- MB*2«e> 

[0017] *mwtx zmmmmm, io(ii 

1 1 £fl£j£-T £ FET(AM^-7h7 y 
* ) Ott* 8 - MB (x 5 -y X) fctefc Lfcd k 1 
i0» H7tJiVH8fc«taBBB^ia»5XI45Ak 
{iS^I»<f^S:^r-r-Sgl^^lllS81 5i*iTV^. 
i^SOS-^HIfSl 514. mfmm Uz®mZixfc* 
30 +ytS/^ 16k. 1 6lC««Snfc*-ir 

v'CS/^ 17k. Z.0&*n s s9 1 7tcm£LTS(t^ 
fv:x;P-^-;P 18k. mP***^* 1 7 kftgUiiR 
1 2.k*mSLVtt>til£4 y^-yyx 19k. J: 018 
JfcSfiTHS. >I^gl^^llIS&15£0«-fll^«^16 
^V^L19^®7X{408<7)^3R : ?kJt«-ri»k. 

(01 ) 14^+^2/^6 (H7fc±l^a 
8) kll-fi§)££#t&#\ 7 (01 ) 

df^v^^^7 (07) {Cjt^T^ci|@(3/jN$<^oTt3 

o. Ayy?9i9 (0i) t>-fy^^^9 (0 

40 7) iOt^St^S^-^ft^ftT^*. 08 

CtjJtS^^N"^^ 7 afc b&m«cr>ffifcl l Zt5^ 

it wm&wmifgx'h*). 08co^yr^^ 

9 at> ±t/9 b t0 1 ?M ^ 1 9 kffl* 
H-«ft*#Lrv^kttv^. E«J4(J{?2 

50 [00 18] 01(;*$^^j!SmSl5lS&l OOJ; 1 ) 
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t. nmmmwi 0(4. a**»2 o£itj;U3S^3 

[ooi9] HTM* 1 1 it. mttftf y wt«(G 
a as ) zm^K~>3 v b*^®my-hn&m:hy 

yX9 (Metal Semiconductor FCT;MESFET) 1 3 JlOfM 
Six. M»&1 2J4. {R|i.{fMESFET14j;01f 

1 5 ZG~fmm-coffij&t%'>X^& . 
W*>. A*S^0S82m. df^NV^2 2t>it^2 3 
M 5^**24 fcfcflM.. S^S^lHlKl 5{±=SfA-^ 
x^l6i3j;l/17i:-fy^^^l9fc^fiii. fiWjg 
-&0I&2 5(44 y/7?2 6 fc*-W«5/* 2 7i>±*/2 
8*«iTV»6. SiaS^lHlSSl 5#m®[HlS&l icoas 

#4 yv—rvxttmm 1 2<da;>h yt-ry* 
tex-hmtwi >K-r>xb frsniK 1 1 oxh 4 > 

v-fyxkcvm-SZ texts'), ifc. ftjjmr®® 

2 5immmi 2<DiHM y^-yyxt^^s 

0 X 9fl-S5'Mi£ ajSiiSai^«*^ yt-^yxk 
<?)8£2:i:-?-0*&„ ^iJ. «r^3 1&V%L3 4«luS 
0SS1 lfflc7)y^TX«EVdit>J:l^V g iMtXtf^lHl 
S&l 2JH«!VW TXWSNiiH£W R itt«m&'t& 
fcft*MffFC&4. «F^3 5^:V^L3 8I±«-^ 

3 l^r^L34i:FETl 3X{il4t<7)Stc:^ft^ 

7tw y-r??x-hh. 

[0020] jjukoj: ?&s^&ffij££W-r zmwrn. 
[0021] @3 (c^-r x o mknwc&msixh 

[ 0 0 2 2 ] z. ZX\ J3r©7>®£ttt4. HI8tra3l« 

i^ai^m^-essrri.. maftm-ftx-fflitth. 2 

t>zmM&?>-&£>-<tx®g.-fz>zti,x'Z&. zomx- 
mjixMfetmarzm m2Wk) . 

[0023] Bag^MP^S^^ Lfc±"T»r 
£0>a#riU)Pm (Um^n-1) tffg6ft.&ft/NB 

it±T'J9r$gc7)ai^^P (m-M ) bmhixhm>hm<r) 
A#£W (m+1 ) bnUc&Gmttt. fl^Bft* 

^ffiffl-fSJijSaT'coaj^ 4 y e-^yxz o m i; a; 
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^j-f ytT— ^XZ i m<75Jt£R i o=Zoratf5. 

yt-yyXC7)Jt (Zom/Z i (m+1 ) ) (±. t> 
X% ( 1/Km) fgO ( (GmXR) /Km) fcjfitt? 

-Tide. KmflW-*EM9fctt, ft£BWilcffl»*'f y 
y??yx <d . dfA-^v^yx (o 

U Kmm^-S-fctctO. S^TOcfflv^-f y^ 
?yx (lk df^s^yx (O £ A1S(-'h§ < "C* 

l^(i**StM^yt-^yxlftt&^L, >fc^{4 
ise^fecoiHissco-f yv-yyxw&ttLx^h. 

[0024] ±IB<^S:Km{i. ffgc0|^!l^^<7)g/h 
(m+1) i:«0JtGm^LT, Km = Gm/A(7)K^ 
[0025] «IiT'A{±. CT^.{f . »SllIK«0»r'S 

tbhztifix-^h. mm. >vf T'y ^ f i 0^^™ 

[002 6] ^/iA{±. ^nuso^taix. fiEIW 
^ ja«arcoaj^j>f y t-r yx Z o m t ffi 

^^fytr— yyXZ i m^JtRi o=Zom/Z imf 
S^S^fc /Wry >/ H I C^rt'ffl 

m, D p£J8^6i§££{4. 15-2 0JRiotfLfc 

(Dggm&zm^&z ttmi^s y ^/ ^ 1 

30 ^(4. 1 5£Ri oTl^L^ffitlT^a-CftS. 

[ 0 0 2 7 ] 4fc. 1?©^^- 2^ULht'^-& 
i fcfci 0. 4y V-yyX(D}k (Zom/Z i (m + 

1 ) ) tm^aTcr>miz^h. m5i5£vm6<?)x$- 
x^-hi^-txoiz. 2miz-t&imizte. ms® 
mzm^%>Avy??vx <l> , *-w^?y* 

(C) *«*»fc*S<«:-5fcO. 

ffl^S-fy^^yx (L) , *-YJ*isf>A (C) 5: 
A«gt/J^ < S c k . 
40 [0028] mt LX. m4iZ^tLhXd^:. OdB 
raAA. 2 3dBmtii^2g^xy-h'Jiitill^#i 

i) . x)m^mm>wk* hb. ^^*!i#sr 1 4 d 

BKJftjeLfc*^. *JS^tti^m^41 3dBmk^r 
FETW4. fgy-MS3 OOxtmtl 3dBm 

^tMWs^cn^mzm^hzt^h. ifc, h 

-WffilT'g^'- hiS4 0 0 0 fx m\,Ziht,fX\&ftmh 2 
3dBm£MhllZittzi>0)£m&lzm^Z>. CIO 
50 M4. -^flt^O^rfcP^. *Jg^K)f^*2:AiKtc:i5 
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< ixmmxz < u m<o®ft&* b*&&< ix 

mm 1 2 d B CTff £ftb 0(^$S:±«f 
[00 2 9] <i<it\ m&<7>ai:>M y tr-^yxfci ( l 
ooQ-j4o«) . ®&<?>AJ]4 y v—yym 

(4, 5Q-J8Q) tV^S^W^fiT'&S. -Itf)*§ 
<&9, 05i>J:tf06J:|s?tJ:3fc:. £&@R£Jfl^ 

hAy?9?yx (U . ^ts^y* (c)*^s 

d it. «80>IS*- r-H6 0 0 /f mlcibff i: . 10 
FET^aj^j-fyt-^yX (5 0Q- j 2 5Q) £T' 

two. hi tide, msm&tzm^&jyy? 

?yx (D , ^^j^yx (C) S^ffitM^-? 

tf. ^v^^-C^SS^v>y^y^$rnr8l(c-C'S 
4. 

[00 3 0] 4fc. 4MB9^fl^^. Y-b'UT 

1ffl*Wfttto1z7J]ttf)BckXRi±o. 5V P 
- p < «££i-*J: 3 K-t t & d t 

6. dew&tctt. FETc7>A^^ytr-^yx*>'«v^ 
fc . ±t*LfcA*«Etaft«a»)liR»*ai.-C L4 
5. f^>T. tt*£*#<JR&^* J &6&®<DFET 

(cJif*a^>FETco^'-hT'<7)«E^ u -yey^cts 30 

[003 1] 4fc* flGfc^&3fcKm4fc*i2«fc:-f 
F E Tcoy- h TOSS: $ t» izWz. S £ t 6 k O 

[0032]$f>t. J£<aBiaS£mftJ:flfflfc30>F 

ETf^^Dfet/yyv^MlilSt (Microwave 
Monolithic Integrated Circuit ; MMIC) ±iZj&fct& 
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< T'# 6 .1 i: K <fc 0 . B^HR-C^li** "RT& 
[0033] 

vim^xztz&oiz. ^mmx'H. m 

4. 

[aHOfS^^BU] 

[01] ^^HfliO-HSI^tiSa^j^aillffiS-* 

[02 ] £*>»Wfc;&tt**RB*ttWW-* F ET» 

[03 ] 0 1 (c*$ftS-HS6CT^©^^«[lI^« 
^$r*-r^ny70t*4. 
[04 ] 0 1 fcjS3*i*-30tW: £*?mtfc»RlilII 

[05 ] 0 1 (^$iL«xnadMKiiin^>>r y t-^y 

[06 ] 0 1 iz^zti6&mmm®i&<?)J yv-yy 
h. 

[07 ] m^<7)mmmmmmm>imm^-mi:^i- 

[08 ] fc*<mmmmmwr>mm&\SL<n®.<n-m* 
^~t¥ffimx't>& . 

10 aft&JMitisift 

1 1 

12 ftgmft 

13 MESFET 

14 MESFET 

15 m\m&®$& 

Pm iragHS&^tlttm^ 
Km ffifccomm 
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